Export-led growth hypothesis (ELGH) claims that there is a positive relationship between exports and long-run economic growth. This research study tests the ELGH in the case of services exports analyzing annual time series data from 1984 to 2013 in Sri Lanka. The study employs Granger no-causality procedure developed by Toda and Yamamoto in a vector autoregressive model (VAR) to identify the causality relationship between services exports and GDP. The findings indicate that unidirectional causality is running from services exports to economic growth in Sri Lanka. Therefore, ELGH holds for services exports of Sri Lanka. The results are remained unchanged in the different lag structures and order of integration. Hence, policies to encourage services exports could be of an important driver of Sri Lanka's long-run economic growth.
Introduction
Export-led growth hypothesis (ELGH) is one of most debatably discussed topics in exports and economic growth literature. ELGH claims that there is a positive relationship between exports and long-run economic growth. ELGH is not new to the econometric literature; it has roots at least as old as the classical economic thoughts. Several theoretical developments have been made for ELGH. The modern economists are of two views of ELGH supporting classical thought. 1) Export creates competition which leads raising economies of scale and allocation of technical progress in the production [1] [2] [3] [4] [5] . 2) Export is attributed as a foreign exchange earning source, facilitating for imports of capital goods and other [11] [12] [13] [14] . The classical economic thought was that services are driven by domestic demand hence the expansion of services beyond the limit causes the detritions of prices [15] . Consideration of causality analysis on services exports is essential due to three reasons. 1) Since last two decades, services value added keeps increasing, up from 58.4% in 1995 to about 68.29% of world GDP in 2014. Even in highly indebted countries, the share of value addition of services accounts for 49% of GDP in 2014 [16] . 2) Trade in services has dramatically increased from about US$2 trillion in 2004 to US$5 trillion in 2014, of which services exports reached to US$3 trillion [17] . Presently, trade in commercial services represents about 20% of the global trade in goods and commercial services [17] [18] . 3) Almost all the economies in the world are in the process of transformation through the stage of economic development; hence, countries will transform towards the services based economies. This will lead to increasing the importance of services in international trade [19] , services, previously traded domestically, now increasingly being delivered from abroad [20] . Because of growing importance of services in global trade, the WTO has considered the services in its policy agenda by creating General Agreement on Trade in Services (GATS) in 1995 2 [21] . Similarly, the growing importance of services in world trade has been considered even in the preferential trade agreements (PTA) [22] .
As in other economies in the world, Sri Lanka also has undergone significant structural changes over the period. Considering the period from 1950 to 2015, GDP share of agriculture reduced from 46.3% to 8.1%, the industrial sector increased from 19.6% to 28.5%. Service sector shows a rapid growth during the referenced period, and the increase is from 36.9% to 56.3%. In 2015, the service sector stood with the growth rate of 5.3% in value added compared to 2014. Services trade in Sri Lanka's economy is becoming important with an increasing trend. Figure 1 shows the pattern of services exports in Sri Lanka. The share of services exports stood at 7% of GDP in 2013. About 80% of total services exports in Sri Lanka account for three main services categories such as transport services, travel services and other business services. This study is motivated by above mentioned background & development and aims to test the ELGH in the case of services exports in Sri Lanka. 1 Traditional views of services were that it is none-tradable due to "intangibility" and "no storability" that distinguishes services from goods.
2 U.S.A. first put forward the proposal to negotiate multilateral rule on policies affecting trade and investment in services in 1980 and it was forwarded to the ministerial meeting of GATT in 1982 (see [21] ). After several discussions and considerations, the Uruguay round in the year 1995 the General Agreement on Trade in Services (GATS) was formed. The reminder of this paper progresses as follows. Section two provides a literature review of empirical studies on export-led growth relevant to services exports. Section three offers the data used and econometric model specification.
Section four presents the empirical results. Section five makes a diagnostic analysis of the estimated models. Section six provides policy implication and section seven is for conclusions.
Literature Review
The origin of testing ELGH is basically from developed economies, however previous empirical studies supported with this hypothesis even in developing countries which are having a significant growth rate of exports [27] [28] . The developments of studies to test export-economic growth relationships were motivated by the transformation of trade policies from inward-oriented policies of import substitution industries (ISI) towards outward-oriented polices of export promotion (EP) [29] . The extensive empirical studies emphasized the benefits of later against the disadvantage of former. Hong Kong, Singapore, Korea and Taiwan (NICs) adopted with EP and experienced with a higher rate of economic growth, in contrast to the low growth of other inward-oriented economies [23] . The high performance of NICs renewed the interest of the researchers to test whether the high growth is led by exports [23] . Another substantial change that happened in the world economy is that transformation to the service sector at the expense of agriculture and industry. These changes of economic structures Recurring rounds of WTO considered the negotiations for achieving a higher degree of services trade liberalization and use of non-tariff barriers [11] . This new step led the attention to reduce trade barriers for services.
As the trade in services increased, the interest of researchers directed to test the ELGH with particular focusing for services exports. The study by [30] for the first time tested the direction of causality between exports and economic growth. Early studies which examined ELGH, more focused on "aggregate" exports. However, some researchers such as, but not limited to [31] [32] [33] , made their efforts to identify the economic influence of export at disaggregate level such as primary exports, manufacturing exports and services exports. Their principal argument was that, perhaps although no any causality is detected using total exports, causality might exist at the disaggregated level of exports. Through this study, the focus is to test the ELGH in the case of services exports. It should be noted that the empirical literature of testing ELGH in the case of services exports is not as old as in the case of total exports or goods exports hence, minimal empirical studies. The study by [34] , in a regression analysis for 114 countries found services exports significantly and positively influenced on economic growth in developing countries. This study did not focus on causality analysis; instead tested the association between exports and economic growth, however addressed two shortcomings of previous empirical testing of services export-economic growth relationship. First, services exports are themselves a component of output; hence, correlation is insufficient to prove causality because there may be a strong bias in favor of correlation themselves regardless of actual relationship. Second, there is miss-specification of models, excluding other components that are correlated with GDP growth. Gabriele addressed these problems by extending the econometric model with merchandize exports, investment and regional dummies along the services exports. The study by [35] using time series data, examined the relationship between services trade and economic growth in India by employing autoregressive distributed lag model(ARDL), vector error correction model (VECM) and impulse response function. The study found services export-led growth in India. The author has overcome the issue of possible correlation problem by defining the dependent variable as GDP netting out of services exports. Follow up study by [36] applied same time series technique but considered the structural breaks in time series, applying [37] unit root test. The study found no any causality between aggregate exports and non-export GDP while unidirectional causality found from services exports to non-exports GDP, disaggregating the exports into merchandize exports and services exports in India.
However, the results of previous studies may suffer from two shortcomings.
First is the test of integration and cointegration properties of time series. Second is the choice of lag structure. The study by [38] pointed out that arbitrary choice E. Priyankara Journal of Service Science and Management of lag structure and arbitrary choice of pre-filter may cause false results of causality. The scholar [39] highlighted that the null hypothesis of export does not cause GDP can be spuriously rejected when a unit root or nearly unit root is presented or sub-optimal lag structure is selected. Another study by [40] proposed to conduct the analysis with different lag structures in order to confirm that the findings are not sensitive to lag selection. So far, these issues have not been addressed in the econometric literature of testing services export-led growth hypothesis. This study accounts for the first issue by applying the Toda and Yamamoto (T-Y) approach [26] of testing Granger no-causality. Toda and Yamamoto [26] proposed a simple causality testing procedure that robust to the integration and cointegration properties of the time series, hence overcome the pre-test bias (see [41] for the explanation of merits of Toda-Yamamoto approach of Granger causality test). In the T-Y approach, the VAR is augmented with (m + d max ) th order where m is the lag length and d max is the maximum order of integration that we suspect might occur in the process [26] . The T-Y approach can be applied when the VAR system has unit roots; the VAR may be stationary, integrated at arbitrary order or cointegrated of an arbitrary order [42] . Further, while applying T-Y approach, this analysis does not limit only to the d max suggested by unit root test, instead spread the analysis through different order of integration. This study addresses the second issue by extending the analysis with different lag structure along with optimal lag structure suggested by lag selection criterions. Further, empirical studies that test direction of causality are narrowed to very limited numbers of countries. Hence, weather the export-led growth hypothesis holds in the case of services exports is an empirical question to be further investigated-this study contributes to bridge this gap.
Model Specification and Data

Model Specification
The model in Equation (1) is constructed to test the causality between services exports and economic growth in long-run. The basic ideas for the econometric model specification are taken from [33] [43] [44] . These authors tested the ELGH in the case of goods exports in a three variable model, which included GDP, goods exports and terms of trade. The study by [45] also adopted with similar type of model to test ELGH for provincial economies of Korea and additionally included national output of Korea. Since the interest of this study is to find the causal relationship between services exports and long-run economic growth, the analysis comprises the services exports and goods exports separately in the model. The causal relationship between exports and economic growth is complex due to various reasons, one such reason is fluctuation of international prices. International price competitiveness is the reflection of fluctuation of real exchange rate and trade policies such as tariffs and non-tariffs barriers [44] . It includes terms of trade in order to control the international price fluctuations. Terms of trade, measured as the ratio of export prices to ratio of import price, influence the size of the exports, imports and trade balance of an economy [43] . Journal of Service Science and Management 
In Equation (1) GDP t is the real gross domestic product in time period "t". It should be noted that in order to avoid the problem of national account identity the GDP t is defined by netting out of exports following [38] and [32] . SX t is real services exports in time period "t", GOODX t is goods exports in in real terms in time period "t" and TOT t is the terms of trade in time period "t".
This study employs the Granger non-causality approach proposed by [26] . 
The Equation (2) [25] . If the null is rejected significantly, the causality from services exports to GDP is established and says services export-led growth exists. Similarly, the null hypothesis of GDP does not cause services exports also can be tested through H 0 :
( ) 21 
Data Sources and Treatment
This study includes four variables namely GDP, exports of top 3 services, goods exports in real terms [49] and terms of trade index. The data gathered from UNCTAD database and the data covered from 1984 to 2013 3 . Except for terms of trade index 4 , all other variables are in million USD. Variables are converted into log form. Following [38] and [32] who used GDP net of exports in their empirical analysis, the dependent variable defines as the GDP net of goods exports and services exports, hence prevents the presence of causality by the variables (exports) themselves due to being a part of the other variable (GDP).
Empirical Results
Descriptive Analysis
Descriptive analysis of the variables provides some important information about the data such as pattern, trend and variation of the targeted variables. The study by [50] pointed out that the descriptive statistics are essential as a pretest requirement and they provide some useful information regarding the suitability of data. Therefore, Table 1 summarizes the descriptive analysis of the variables in their original form that are included in the analysis. The mean reflects the average value of a variable. Since this analysis is taking annual data for 28 years, one may ask the average expected values for a year. The mean provides the answer. The mean of GDP is 16,027.89, which means on average Sri Lanka's GDP is 16,027.89 in million USD.
Similarly, the annual average contribution of services exports and goods exports to Sri Lankan economy is 811.23 and 3613.08 million USD respectively.
The variation and volatility in the variables during the study period also is an important statistic and it can be measured by slandered deviation (SD). The SD measures the spread of the variable, in other words, how much is the variation ofthe observed values from its average. The GDP shows the highest volatility 3 Data are available only up to the year 2013 in UNCTAD database. 4 Values for year 1998 and 1999 were interpolated using EViews. Journal of Service Science and Management followed by goods exports, services exports and TOT. The distribution of data is also an important feature for statistical analysis. 
Unit Root Test
Before proceeding to the analysis, it is important to investigate the unit root properties of the time series in order to determine the order of integration.
Among several methods, this study applies augmented Dicky-Fuller (ADF) unit root test and Phillips Perron unit root test to find the order of integration of each time series variable. The unit root tests are performed for 1) constant, 2) constant and trend, and 3) none. ADF test is performed selecting the number of lags using SC information criterion while Phillips Perron test is done employing Newey-West using Bartlett kernel. The results are shown in Table 2 and Table 3 .
According to the results, both ADF and PP unit root test results in Table 2 and Table 3 indicate that the all the variables are none stationary at level and become stationary after first difference I(1) at 1% level. Based on these results, in the [26] , maximum order of integration for Sri Lanka is considered as one (d max = 1).
Determination of appropriate lag length is very important in the time series analysis. The study selects lag order at 2 for Sri Lanka based on FPE, AIC and HQ criterion. The study performs autocorrelation LM test at selected lag order and the VAR models do not suffer from serial correlation problem 5 . After identifying the lag length and maximum order of integration, the augmented VAR E. Priyankara Journal of Service Science and Management system of [26] that is m + d max is determined as VA(3). 2) PP unit root test is done with Newey-West using Bartlett kernel. 3) (*) and (**) are rejection of null hypothesis at 1% and 5% significant levels. Table 4 depicts the Granger non-causality test results based on [26] approach.
Granger Causality Analysis
The result rejects the null hypotheses of no causality running from services exports to GDP at 1% significant level, which implies a unidirectional causality running from services exports to GDP. The MWALD statistics of augmented VAR (3) There are two possible explanations to prove the services export-led growth in Sri Lanka. The first is the time of opening services trade. Sri Lanka, with the auspicious of being a founding member of WTO, liberalized the services trade with GATS commitments and gradually adopted with open policies for services trade [51] . The switch to the outward oriented services trade policies, reducing the degree of protection, implies the strong link between the domestic economy as well as the world market. Hence, the causal relationship between services exports and GDP is possibly detected in the data.
The second explanation is the structure of services exports. During the study period , the average contribution of services exports to total exports in Sri Lanka accounted as 19.77%. Sri Lanka is a net exporter of services. Sri Lanka has long experienced widening the deficit of current account due to an increase in the deficit from goods trade. The surplus of services trade is one of major sources that offset the deficit. Theoretically, foreign exchange earnings via exports can be used to import capital goods and other input required in the production [6] [7] [8] . Hence, services exports via generating a surplus can be a better player in economic growth in Sri Lanka. Moreover, the differences of the composition of services exports also exist. On average, about 7.87% of total exports of Sri Lanka are attributed by transport services exports, travel services accounted for 5.29%. More importantly, earning from tourism services in Sri Lanka has become the third largest foreign exchange earner next to the workers' remittances and garments exports. Sri Lanka shares 0.13% of total tourist arrival and 0.2% of total tourist earning in the world. The contribution of travel and tourism sector of Sri Lanka to the GDP and employment is above the world and Asia Pacific averages [52] . These explanations reveal that services exports can be a better driver of the growth of Sri Lanka, hence yield empirical evidences for supporting the export-led growth hypothesis.
The results of Table 4 is calculated based on considering lag length suggested by lag selection criterions and order of integration provided by ADF and PP tests.
However, this analysis does not limit and rely only on the optimal lag structure proposed by lag selection criterions and order of integration suggested by unit root tests.
Considering [53] and [39] arguments and further extending the work by [23] [24] Journal of Service Science and Management [25] , this study examines the robustness of results by extending the analysis with different lag structures as well as the different order of integration. Table 5 presents the causal relationship between exports and GDP with different lag structure and considering the maximum order of integration as I(1) while Table 6 considers I(2). Table 5 and Table 6 depict the results of the causality between services exports and economic growth under the different lag structure and different order of integration. The MWALD test statistics and p-values indicate that principal findings are robust and not sensitive to changes in the selection of lag structure, similar in the sense of [54] Extreme Bound Analysis (EBA) 6 and also even in the changes in the order of integration. Sum of coefficients 7 of lagged SX for
Sri Lanka was increasing with positive sign through different lags structures and through different order of integration, which further strengthens the finding of the services exports influence on long-run economic growth in Sri Lanka.
Diagnostic Tests
This study performs different types of diagnostic tests in order to find statistical viability of the analysis. First, it checks the stability of the VAR models testing the inverse root of AR polynomial. If all the inverted roots are inside the unit circle, the VAR model is said to be dynamically stable. In this analysis, inverted roots are strictly inside the unit circle which implies the estimated model is dynamically stable (Figure 2 ). Next, it performs autocorrelation LM test to find whether the estimated model has serial correlation problem or not. The model does not suffer from serial correlation problem up to ten lags (Table  7) . VAR heteroscedasticity test accepts the null of no cross terms in the residuals that indicates the estimated model is homoscedastic (Table 8) . Finally, the study performs residual normality test using cholesky of variance (Luktkepohl) and the result accepts the null hypothesis of residuals are multivariate normal (Table 8 ).
Policy Implication
This study shows that the rise in the volume of services exports could increase the overall economic growth of Sri Lanka. Therefore, policy makers should develop strategies to promote services exports in international trade. Sri Lankan policy makers can utilize fiscal, financial, and foreign trade policies to encourage and motivate services exporters. The availability of export market information and greater support to acquire advanced technology for services exporting industries could help the services exports to become competitive in the world market and increase the volume exported. Powerful legal and organizational set up for services exports could smooth the exporting process. A large volume of services exports implies a greater openness for services that could help to re-allocate the resources from less productive and less efficient sectors to more productive and more efficient sectors in the domestic economy. 6 The result should be summarized from alternative models in order to avoid fragile statistical inferences and yield use full information from the data. Journal of Service Science and Management
The investment policies supporting such resource allocation could help to enjoy large-scale operation and economies of scale, thereby increase in the services exports. For such benefits, gradual elimination of inter-sectoral barriers to moving resources among sectors could be of importance. Figure 2 . VAR Stability.
Learning by doing from foreign firms could better transfer the technology to the domestic sectors. However, the absorption of such knowledge depends on the level of human capital. Therefore, a mechanism to improve the quality of working population in services sector could help to transfer more technology to the domestic industries. The increase of quality of the workforce will help to improve the innovation capabilities in the service sector, which may contribute to find new space in the global market thereby increasing the services exports.
Conclusion
This study employs Granger non-causality test developed by Toda and Yamamoto (1995) to investigate the causality between services exports and GDP in Sri Lanka for the period from 1984-2013. The analysis focuses on the robustness of findings with different lag structures and different orders of integration. The study finds results that are more robust. The findings indicate causality running from services exports to economic growth in Sri Lanka. Therefore, services export-led growth hypothesis is accepted for Sri Lanka. The sectoral transformation of Sri Lanka's economy into service based economy is reflected in the international trade too and contributes to the economic growth via services exports, what this study finds here is called as services export-led growth. These findings direct the attention towards an alternative growth model. As a developing Inverse Roots of AR Characteristic Polynomial
